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(54) Wet razor with four blades, and cartridge therefor

(57) A razor cartridge (16) is provided that includes
a frame (20), at least four razor blades (22), a guard (18)
that includes a contact surface (34), and a cap (28) that
includes a contact surface (32). The razor blades are
supported by the frame. The guard (18) is disposed for-
ward of the razor blades (22) and the cap (28) is disposed
aft of the razor blades (22). The razor blades (22) are
arranged so that the cutting edge (24) of each razor blade
(22) is adjacent a plane (36) that tangentially intersects
the contact surfaces (32,34) of the guard (18) and the
cap (28). As a result, each stroke of the razor exposes
the surface being shaved to at least four razor blade cut-
ting edges in succession. A unitary razor assembly (10)
that includes a head (14) characterized in the same man-
ner as the above-described cartridge (16) is also provid-
ed.
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Description

BACKGROUND OF THE INVENTION

1. Technical Field.

[0001] This invention relates to shaving devices in gen-
eral, and to shaving devices having multiple blades in
particular.

2. Background Information.

[0002] Modern safety razors include one to three
blades disposed within a head that is mounted on a han-
dle. Some safety razors have a disposable cartridge head
and others have a handle and head that are combined
into a unitary disposable. Although a variety of razor head
configurations exist, razor heads typically include a frame
made of a rigid plastic and one to three blades mounted
in the frame. The frame includes a seat portion and a cap
portion, and the one to three blades are disposed be-
tween the cap and the seat. The head further includes a
guard disposed forward of the blade so that the person’s
skin encounters the guard prior to encountering the
blade. The cap is disposed aft of the blade(s) so that the
person’s skin encounters the cap after encountering the
blade. The guard and the cap orient the position of the
person’s skin relative to the blade(s) to optimize the shav-
ing action of the blade. Modern safety razors are also
known to include one or more comfort strips attached to
the head. Comfort strips typically include an insoluble
material mixed with a soluble material. In some instanc-
es, the soluble material itself facilitates the shaving proc-
ess, and in other instances one or more shaving aid
agents (e.g., lubricating agents, drag reducing agents,
depilatory agents, cleaning agents, medicinal agents,
etc) are added to the comfort strip to further enhance the
shaving process.
[0003] The comfort and performance provided by a
particular razor are critical to the commercial success of
the razor. Improvements that benefit razor comfort and/or
performance, however significant or subtle, can have a
decided impact on the commercial success of a razor.
One of the ways to increase the comfort of the razor is
to reduce the number of strokes necessary to complete
the shave. Each stroke of the razor provides an oppor-
tunity to irritate or cut the skin of the person being shaved
One of the ways to decrease the number of strokes nec-
essary to complete the shave is to improve the perform-
ance of the razor. A razor that satisfactorily shaves the
hair in a single stroke performs better that a razor that
requires a plurality of strokes to provide the same shave.
It would be desirable, therefore, to provide a razor that
outperforms existing razors, and one that is more com-
fortable to use than existing razors.

DISCLOSURE OF THE INVENTION

[0004] It is, therefore, an object of the present invention
to provide a razor that provides improved performance
relative to existing razors, and one that is more comfort-
able to use than existing razors.
[0005] According to the present invention, a razor car-
tridge is provided that includes a frame, at least four razor
blades, a guard that includes a contact surface, and a
cap that includes a contact surface. The frame supports
the razor blades. The guard is disposed forward of the
razor blades and the cap is disposed aft of the razor
blades. The razor blades are arranged so that the cutting
edge of each razor blade is adjacent a plane that tan-
gentially intersects the contact surfaces of the guard and
the cap. As a result, each stroke of the razor exposes
the surface being shaved to at least four razor blade cut-
ting edges in succession. A unitary razor assembly that
includes a head characterized in the same manner as
the above-described cartridge is also provided. Herein-
after, the razor cartridge and razor assembly will be col-
lectively described in terms of a cartridge unless other-
wise specified.
[0006] The four or more razor blades of the present
invention cartridge and razor assembly provide several
advantages over currently available razor cartridges and
razor assemblies. Most modern safety razors include one
to three razor blades disposed between a guard and a
cap. The cutting edge of each razor blade is positioned
adjacent a plane (i.e., the "contact plane") that tangen-
tially intersects the contact surfaces of the guard and the
cap. The contact plane represents the theoretical position
of the surface being shaved. The position of a razor
blade’s cutting edge relative to the contact plane is de-
scribed in terms of the "exposure" of the cutting edge. A
cutting edge with "positive exposure" is one where the
blade and its cutting edge extend through the plane and
into the area normally occupied by the object being
shaved. A cutting edge with "negative exposure" is one
where the cutting edge of the blade is positioned below
the plane and therefore does not intersect the contact
plane. A blade with "neutral exposure" is one where the
cutting edge of the blade is contiguous with the contact
plane. In a single blade razor, the single blade must cut
each hair at the prescribed height in one pass, or cut
sections of each hair in multiple passes until the pre-
scribed height of each of those hairs is reached. If the
single blade razor is designed to cut at the prescribed
height in a single pass, it is likely to have a substantial
positive exposure. A problem with positioning a blade at
a substantial positive exposure is that it increases the
chance of skin irritation. On the other hand, if the single
blade razor is positioned to have a slight positive, neutral,
or negative exposure, the likelihood of irritation in one
pass is diminished. However, the closeness of the shave
possible with a single pass is also diminished, making it
necessary to pass the razor over the same surface mul-
tiple times, which also increases the chance of skin irri-
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tation.
[0007] The present invention, in contrast, exposes the
surface to be shaved to at least four razor blades in suc-
cession. The blades can be positioned in a variety of
different exposure configurations to provide different
"feels" or to tune the razor for different applications. In
all cases, the work of cutting the hairs is distributed
among the four or more razor blades. Each razor cuts a
portion of the hairs and collectively the desired closeness
of shave is provided in a single pass. The chance of irri-
tation is consequently reduced.
[0008] The four or more blades of the present invention
and the different blade exposure configurations possible
therewith provide a multitude of options not possible with
the one to three blade razors presently available. As stat-
ed above, there is a relationship between the exposure
of the blade(s) and the chance of irritation, and a rela-
tionship between the number of razor passes and the
chance of irritation. The present invention makes it pos-
sible to decrease the exposure of the blade(s) and the
necessity to make multiple passes over the same skin
surface. As a result, the chance of irritation is greatly
reduced and the comfort and performance of the shaving
device is improved.
[0009] In addition, the four or more blades of the
present invention make it possible to provide a range of
blade exposures not practically possible with two or three
bladed razors. If, for example, the maximum amount of
acceptable exposure change between adjacent blades
is 0.2mm, then a three bladed razor cartridge has a max-
imum collective blade exposure of 0.6mm. Under the
present invention, in contrast, the same maximum col-
lective blade exposure would be 0.8mm or greater. This
increased range makes it possible, for example, to posi-
tion the forward-most blade at a substantial negative ex-
posure and the aft-most blade at a substantial positive
exposure.
[0010] Another configuration possible with the present
razor cartridge is one in which the range of razor blade
exposure is similar to that found in presently available
two or three bladed razors, but the amount of exposure
change between adjacent blades is reduced. In this con-
figuration, increased comfort and performance are pro-
vided because the amount of hair removed per blade is
reduced.
[0011] Other configurations possible with the present
razor cartridge include alternating blade exposures, or
blades with incrementally decreasing or increasing blade
exposure, or blades having different sharpnesses, or a
cartridge having non-uniform interblade spacing.
[0012] These and other objects, features, and advan-
tages of the present invention will become apparent in
light of the detailed description of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG.1 is a diagrammatic view of a unitary razor.
[0014] FIG.2 is a diagrammatic top view of a razor car-

tridge.
[0015] FIG.3 is a diagrammatic front view of a razor
cartridge.
[0016] FIG.4 is a diagrammatic cross-sectional view
of a razor cartridge having four razor blades.
[0017] FIG.5 is a diagrammatic cross-sectional view
of a razor cartridge having five razor blades.
[0018] FIGS. 6A-6E are diagrammatic views of razor
blades relative to a contact plane.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Referring to FIGS. 1-3, a razor assembly 10
(see FIG.1) includes a handle 12 and head 14 attached
to one another The head 14 can be permanently attached
to the handle 12 or it can be removably attached to the
handle 12 as a replacement cartridge 16 (see FIGS. 2
and 3). In both instances, the attachment can be rigid or
a pivot-type attachment. To facilitate this detailed de-
scription, the present invention will be described in terms
of a replaceable cartridge 16. However, the present in-
vention can also assume the form of a unitary razor as-
sembly having a handle and a head.
[0020] Referring to FIGS. 2-5, the cartridge 16 includes
a guard 18, a frame 20, and four or more razor blades
22 mounted within the frame 20. Each razor blade 22
has a cutting edge 24 that extends along the length of
the blade 22. The frame 20 includes a seat 26, a cap 28,
and a plurality of spacers 30. The razor blades 22 are
disposed between the seat 26 and the cap 28 of the frame
20 The cap 28 includes an exterior contact surface 32.
The terms "forward" and "aft", as used herein, define rel-
ative position between two or more things. A feature "for-
ward" of the razor blades 22, for example, is positioned
so that the surface to be shaved encounters the feature
before it encounters the razor blades 22, assuming that
the cartridge 16 is being stroked in its intended cutting
direction. The guard 18 is attached to the frame 20 for-
ward of the cutting edges 24 of the razor blades 22. A
feature "aft" of the razor blades 22 is positioned so that
the surface to be shaved encounters the feature after it
encounters the razor blades 22, assuming that the car-
tridge 16 is being stroked in its intended cutting direction.
The cap 28 is disposed aft of the cutting edges 24 of the
razor blades 22.
[0021] The spacers 30 are disposed between the razor
blades 22 to space the razor blades 22 apart from one
another by a distance equal to the height of the spacers
30. In some embodiments, the height of the spacers 30
between different pairs of razor blades 22 are varied to
change the spacing between adjacent razor blades 22
as will be discussed in greater detail below. In some em-
bodiments, the spacers 30 are shaped so that the razor
blades 22 they separate are widthwise parallel with each
other. In other embodiments, the spacers 30 are shaped
so that the razor blades 22 they separate are widthwise
skewed relative to each other; i.e., they diverge from one
another traveling away from the cutting edge 24.
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[0022] A variety of guards 18 can be used with the
present invention. Guards are well known in the art and
will therefore not be discussed further here other than to
say the present invention is not limited to being used with
any particular type of guard. The guard includes an ex-
terior contact surface 34.
[0023] Now referring to FIGS. 4-6, the cutting edge 24
of each razor blade 22 is positioned adjacent the contact
plane 36 that tangentially intersects the exterior contact
surfaces 32,34 of the guard 18 and the cap 28. In one
embodiment of the present invention (see FIG.5), the cut-
ting edges 24 of the razor blades 22 are contiguous with
the contact plane; i.e., they each have a neutral exposure.
In another embodiment (see FIGS.6A, 6B, 6D, and 6E),
the exposure of the four razor blades 22 increases from
the forward-most razor blade to the aft-most razor blade;
i.e., each of the four razor blades has a greater amount
of exposure than the razor blade of which it is positioned
aft. The forward-most razor blade 22 can be positioned
to have a negative exposure, a neutral exposure, or a
positive exposure and the other razor blades 22 are rel-
atively positioned. FIG.6A shows an equal amount of
change of exposure from razor blade 22 to razor blade
22, beginning with the forward-most razor blade to the
aft-most razor blade. In another embodiment (see FIG.
6C), the exposure of the four razor blades 22 can alter-
nate; e.g., the forward-most razor blade 22 has a negative
exposure; the next aft razor blade 22 has a positive ex-
posure; the next aft blade 22 has a negative exposure;
and the next aft razor blade 22 (which in a four blade
embodiment is the aft-most blade) has a negative expo-
sure. In still another embodiment (see FIG.6D), the
amount of change of exposure from razor blade 22 to
razor blade 22, forward to aft, varies to suit the applica-
tion. In a four blade cartridge 16, for example, the second
razor blade 40 which is adjacent the forward-most first
razor blade 38 might have an exposure that is "x" amount
greater than that of the forward-most first razor blade 38;
the next aft third razor blade 42 might have an exposure
that is "y" amount greater than that of the second razor
blade 40; and the aft-most fourth razor blade 44 might
have an exposure that is "z" amount greater than that of
the third razor blade 42; where x > y > z. The position of
the razor blades can also be collectively adjusted relative
to the contact plane 36, while maintaining the aforesaid
"x, y, z" relative positioning. In this embodiment, the four
razor blades 22 provides better performance than is pos-
sible with fewer razor blades 22 and the diminishing ex-
posure of each razor blade 22 in the aft direction provides
improved comfort for the person shaving. The decreasing
rate of exposure from razor blade 22 to razor blade 22
also provides increased safety for those razor cutting
edges positioned closer to the surface being shaved.
[0024] Adjacent razor blades 22 within the four or more
razor blades 22 of the present cartridge 16 are typically
equally spaced apart from one another. In some instanc-
es, however, it is desirable to utilize non-uniform interb-
lade spacing. For example, FIG.6E diagrammatically

shows four razor blades 22 spaced apart from one an-
other by distances "u, v, and w", where u > v > w. The
decreased interblade spacing provides greater comfort,
and at the same time the four or more razor blades 22
of the present cartridge provide increased performance.
As stated above, in some instances it may also be desir-
able to skew the angle between adjacent blades so that
the adjacent blades 22 are not widthwise parallel to one
another, but rather diverge from one another traveling in
the widthwise direction, away from the cutting edge 24.
The diverging blades 22 facilitate the removal of debris
generated during the shaving process.
[0025] The four or more razor blades 22 of the present
cartridge are typically made of the same material and
each has a cutting edge 24 with a sharpness similar to
that of the other razor blades 22. In some embodiments
of the present cartridge 16, however, the materials of the
razor blades 22 and/or their sharpness are varied to pro-
vide advantageous characteristics. For example, the for-
ward first and second razor blades 22 can be made with
a sharpness greater than that of the aft third and fourth
razor blades 22. This arrangement is particularly desir-
able if the razor blades 22 having increased sharpness
(i.e., the first and second) are positioned with negative
or neutral exposure and the razor blades 22 having a
standard sharpness (i.e., the third and fourth) are posi-
tioned with a positive exposure. The number of razor
blades 22 allows the increased sharpness razor blades
to be positioned away from surface being shaved and
the standard sharpness razor blades to be positioned in
close proximity to the surface being shaved, relatively
speaking. The number of razor blades in this embodiment
permits the sharper razor blades to operate where they
are less apt to create irritation and still provide the im-
proved performance, and the standard sharpness
blades, which are less apt to cause irritation, to operate
in a position where they can closely shave the surface.
In a similar manner, the materials of the razor blades 22
can be varied to provide increased performance and/or
comfort. For instances, in the above described example
the razor blades 22 having a standard sharpness (i.e.,
the third and fourth) might include a coating that increas-
es their durability.
[0026] Now referring to FIGS. 2 and 3, in some em-
bodiments the cartridge 16 further includes a plurality of
skin flow members 46 disposed between adjacent razor
blades 22. The skin flow members 46 can be positioned
with a positive, neutral, or a negative exposure. The skin
flow members 46 engage the surface being shaved and
help orient it relative to the razor blades 22.
[0027] Although this invention has been shown and
described with respect to the detailed embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and detail thereof may be
made without departing from the spirit and scope of the
invention.
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Claims

1. A razor cartridge, comprising:

- a frame having a guard including a contact sur-
face and a cap including a contact surface; and
- at least four razor blades, each having a cutting
edge, disposed between the guard and the cap;
- wherein the cutting edges of the at least four
blades are arranged sequentially between the
guard and the cap;
- wherein the guard is disposed forward of the
razor blades; and the cap is disposed aft of the
razor blades;
- wherein the at least four razor blades are ar-
ranged so that the cutting edges of three razor
blades positioned closest to the cap define a
positive exposure relative to a plane tangential
to the contact surfaces of the guard and the cap;
and
- the cutting edge of the razor blade positioned
immediately forward of the three razor blades
positioned closest to the cap defines a negative
exposure relative to the plane.

2. The razor cartridge of claim 1, wherein the cutting
edge of each razor blade extends along the length
of each respective razor blade.

3. The razor cartridge of claim 1, wherein the three ra-
zor blades positioned closest to the cap are posi-
tioned relative to the plane such that each of the three
razor blades has a greater amount of positive expo-
sure than the razor blade of which it is positioned aft.

4. The razor cartridge of claim 1, wherein the razor
blade positioned immediately forward of the three
razor blades positioned closest to the cap is posi-
tioned relative to the plane such that it has a magni-
tude of negative exposure less than a magnitude of
positive exposure of each of the three razor blades
positioned closest to the cap.

5. The razor cartridge of claim 3, wherein the magni-
tude of negative exposure of the razor blade posi-
tioned immediately forward of the three razor blades
positioned closest to the cap is less than the magni-
tude of positive exposure of the forwardmost razor
blade of the three razor blades positioned closest to
the cap.

6. The razor cartridge of claim 1, wherein the cartridge
further comprises a handle attached to the cartridge.

7. A razor cartridge, comprising:

- a frame having a guard including a contact sur-
face and a cap including a contact surface; and

- at least four razor blades, each having a cutting
edge, disposed between the guard and the cap;
- wherein the cutting edges of the at least four
blades are arranged sequentially between the
guard and the cap;
- wherein the guard is disposed forward of the
razor blades; and the cap is disposed aft of the
razor blades;
- wherein the at least four razor blades are ar-
ranged so that the cutting edges of three razor
blades positioned closest to the cap define a
positive exposure relative to a plane tangential
to the contact surfaces of the guard and the cap;
and
- the cutting edge of the razor blade positioned
immediately forward of the three razor blades
positioned closest to the cap is contiguous with
the plane.

8. The razor cartridge of claim 7, wherein the cutting
edge of each razor blade extends along the length
of each respective razor blade.

9. The razor cartridge of claim 7, wherein the three ra-
zor blades positioned closest to the cap are posi-
tioned relative to the plane such that each of the three
razor blades has a greater amount of positive expo-
sure than the razor blade of which it is positioned aft.

10. The razor cartridge of claim 7, wherein the cartridge
further comprises a handle attached to the cartridge.
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